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Foreword 

This Ethiopian Standard has been prepared under the direction of the Technical Committee for Animal 
and vegetables fats and oils (TC 23) and published by the Ethiopian Standards Agency (ESA). 

The standard is identical with ISO 6321:2002, Animal and vegetable fats and oils -Determination of 
melting point in open capillary tubes (slip point), published by International Organization for 
Standardization (ISO). 

For the purpose of this Ethiopian Standard, the adopted text shall be modified as follows. 

• The phrase "International Standard" shall be read as "Ethiopian Standard"; and 

• A full stop (.) shall substitute comma (,) as decimal marker. 



ETHIOPIAN STANDARD ES ISO 6321 :2012 



Animal and vegetable fats and oils — Determination of melting 
point in open capillary tubes (slip point) 



1 Scope 

This International Standard specifies two methods for the determination of the melting point in open capillary tubes, 
commonly known as the slip point, of animal and vegetable fats and oils (referred to as fats hereinafter). 

— Method A is only applicable to animal and vegetable fats which are solid at ambient temperature and which do 
not exhibit pronounced polymorphism. 

— Method B is applicable to all animal and vegetable fats which are solid at ambient temperature, and is the method 
to be used for fats whose polymorphic behaviour is unknown. 

A method for the determination of the melting point of palm oil samples is given in annex A. 

NOTE 1 If a pplied t o f ats w ith pronounced p olymorphism, method A will gi ve di fferent an d less satisfactory re suits th an 
method B. 

NOTE 2 Fats which exhibit pronounced polymorphism are principally cocoa butter and fats containing appreciable quantities of 
2-unsaturated, 1,3-saturated triacylglycerols. 

2 Normative reference 

The following normative document contains provisions which, through reference in this text, constitute provisions of 
this International Standard. For dated references, subsequent amendments to, or revisions of, this publication do not 
apply. H owever, parties to agreements based on this International Standard are en couraged to i nvestigate the 
possibility of applying the most recent edition of the normative document indicated below. For undated references, 
the latest edition of the normative document referred to app lies. Members of ISO and IEC maintain registers of 
currently valid International Standards. 

ISO 661 , Animal and vegetable fats and oils — Preparation of test sample 

3 Term and definition 

For the purposes of this International Standard, the following term and definition apply. 

3.1 

melting point (in open capillary tubes) 

slip point 

temperature at which a column of fat in an open capillary tube commences to rise under the conditions specified in 
this International Standard 

4 Principle 

A capillary tube containing a column of the fat which has been crystallized under controlled conditions is immersed 
to a specified depth in water, the temperature of which is increased at a specified rate. The temperature at which the 
column is observed to start rising in the capillary tube is recorded. 
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5 Apparatus 

Usual laboratory apparatus and, in particular, the following. 

5.1 Capillary tubes, having uniform walls and which are open at both ends, of internal diameter 1 ,0 mm to 1 ,2 mm, 
external diameter 1,3 mm to 1,6 mm, wall thickness 0,15 mm to 0,20 mm and length 50 mm to 60 mm. 

Check the internal and external diameters of the capillary tubes using a test gauge such as that shown in Figure 1. 

Before use, clean the tu bes thoroughly by washing them successively with a m ixture of chromic acid, water and 
acetone, and then dry them in an oven. It is recommended that new tubes be used. 

Dimensions in millimetres 
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Figure 1 — Test gauge for capillary tubes 

5.2 Thermometer, graduated in divisions of 0,1 °C, calibrated over the range of melting points expected. 

5.3 Stirrer, electrical. 

5.4 Cooling bath, filled with brine or other non-freezing liquid, thermostatically maintained at a temperature of 
— 10°Cto— 12° C, or filled with a mixture of flaked ice and salt (in the proportions 2 to 1 by mass) at a temperature 
of-10°Cto.-12°C 
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5.5 Heating apparatus, consisting of the following elements: 

a) water jacket, made of glass, provided with inlet and outlet tubes, and having the shape and dimensions shown 
in Figure 2; 

b) water heater, capable of del ivering a s low stream of w ater, the te mperature of which can be c ontrolled to 
increase at a rate of between 0,5 °C/min and 4 °C/min, through the water jacket [a)]. 

An example of a suitable heating apparatus is shown in Figure 3. 

Other types of heating apparatus, such as a water bath with magnetic stirrer, capable of being controlled to produce 
the specified temperature rise, may also be used. 

Dimensions in millimetres 
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Figure 2 — Water jacket 
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Figure 3 — Example of heating apparatus (heating by natural convection) 



6 Sampling 



It is important the laboratory receive a sample which is truly representative and has not been damaged or changed 
during transport or storage. 

Sampling is not part of the method specified in this International Standard. A recommended sampling method is 
given in ISO 5555 [1]. 

7 Preparation of test sample 

Prepare the test sample in accordance with ISO 661 . 
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8 Procedure 

8.1 Preparation of the capillary tubes for method A 

Melt a portion of the test sample as rapidly as possible to at lea st 5 °C, but not mo re than 10 °C, above the 
temperature at which it is completely melted. 

Dip two c apillary tubes (5.1) into the melted test sample until columns of fat 10 mm ± 2 mm long are obtained. 
Immediately after filling the tubes, wipe them quickly with absorbent tissue to remove any fat adhering to the oute r 
surfaces of the tubes. Immediately place the filled capillary tubes for a few seconds against a beaker filled with ice so 
that the fat solidifies. 

Place the tubes in the cooling bath (5.4) for 5 min. 

Continue in accordance with 8.3. 

8.2 Preparation of the capillary tubes for method B 

Melt a portion of the test sample as rapidly as possible to at lea st 5 °C, but not mo re than 10 °C, above the 
temperature at which it is completely melted. 

Cool the me Ited tes t s ample, wi th oc casional stirring, unti I i ts temperature is 32°Cto 34°Cand then stir 
continuously with the stirrer (5.3), allowing the fat to cool until the first signs of cloudiness appear. 

Continue stirring by hand until the fat has a pasty consistency and then transfer the fat to a 100 ml beaker at 
17°C±2°C. 

Store the fat at this temperature for a minimum of 24 h. 

Push four capillary tubes (5.1) into the conditioned fat until a column of fat 10 mm ± 2 mm long is obtained in each 
tube. Wipe the tubes quickly with absorbent tissue to remove any fat adhering to the outer surfaces of the tubes. 

Store the tubes at 17 °C ± 2 °C until required. 

8.3 Determination 

8.3.1 Avoiding transfer of b ody h eat to t he fat, attach two c apillary t ubes prepared f or m ethod A ( 8.1) o r for 
method B (8.2) to the thermometer (5.2) using small rubber bands (or by any other suitable means such as a rubber 
ring) s o that the co lumns of f at ar e lo cated at the lo wer ends of the tubes an d li e adj acent to the b ulb of the 
thermometer. 

8.3.2 Fill the water jacket [5.5 a)] and the water heater [5.5 b)] with previously boiled water cooled to 15 °C. Clamp 
or suspend the thermometer with the attached capillary tubes centrally in the water jacket so that the lower ends of 
the capillary tubes are 30 mm below the surface of the water. 

8.3.3 Operate the heating apparatus (5.5) so that a slow stream of water passes through the water jacket, regulating 
the heating so that the rise in temperature of the water, as measured by the thermometer in the water jacket, is about 
3 °C/min to 4 °C/min for method A and 1 °C/min for method B. 

8.3.4 For each of the two capillary tubes, note the temperature value indicated by the thermometer immediately the 
fat starts to rise in the tube. 

8.3.5 Note the arithmetic mean of the two readings obtained. For method A, take this arithmetic mean as the result 
of one determination. 

8.3.6 For method B, repeat the operations described in 8.3.1 to 8.3.3 using the remaining two capillary tubes (8.2), 
decreasing the rate of temperature rise to 0,5 °C/min when the water temperature is within 5 °C of the mean reading 
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determined in 8.3.5. For each of the two capillary tubes, note the temperature value indicated by the thermometer 
immediately the fat starts to rise in the tube. Record the arithmetic mean of the two readings obtained and take this 
as the result of one determination. 

8.4 Number of determinations 

Carry out two determinations on the same test sample [i.e. to obtain two mean readings for method A (8.3.5) and two 
final mean readings for method B (8.3.6)]. 

9 Expression of results 

Take as the result the arithmetic mean of the two determinations. 
Express the result to the nearest 0,1 °C. 

10 Precision 

1 0.1 Interlaboratory tests 

Details of interlaboratory tests on the precision of the method are summarized in annex B. The values derived from 
these interlaboratory tests may not be applicable to concentration ranges and matrices other than those given. 

10.2 Repeatability 

The absolute difference between two independent single test results, obtained using the same method on identical 
test material in the same laboratory by the same operator using the same equipment within a short interval of time, 
will in not more than 5 % of cases be greater than 0,5 °C for method A and 1 ,0 °C for method B. 

1 1 Test report 

The test report shall specify: 

— all information necessary for the complete identification of the sample; 

— the sampling method used, if known; 

— the test method used (i.e. ISO 6321, method A or method B); 

— all operating details not specified in this International Standard, or regarded as optional, together with details of 
any incidents which may have influenced the test result(s); 

— the test result(s) obtained, or, if the repeatability has been checked, the final result obtained. 
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Annex A 

(normative) 

Method for palm oil samples 



Melt th e s ample a nd filter t hrough a fi Iter paper. Co nduct the fi Itration i n an oven s et at 60 °C to avoid a ny 
crystallization of the sample. Leave the filtered sample in the oven for 10min until it is free of air bubbles. 

Dip at I east three clean capillary tubes into the liquid sample so that columns of fat approximately 10 mm high are 
obtained in the tubes. Immediately chill the columns of fat by holding and rolling the ends of the tubes containing the 
sample pressed against a piece of ice, until the fat has solidified. Do not allow the open end of the tube to touch the 
ice. Wipe the tubes against a piece of tissue paper as quickly as possible. Place the tubes in a test tube which is held 
in a beaker of water that has been equilibrated at 10 °C ± 1 °C in a thermostated water bath. Transfer the beaker to 
the water bath and hold for 16 h at 10 °C ± 1 °C. 

For the determination, follow the procedure as given in 8.3.1 to 8.3.3. Regulate the rise in temperature in the water 
jacket to 1 °C/min, slowing down to 0,5 °C/min as the slip point is reached. Note the temperature value indicated by 
the thermometer as soon as the fat rises in each of the tubes. 

Note the arithmetic mean of the three readings obtained and take this as the result of one determination. 
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Annex B 

(informative) 

Results of interlaboratory tests 



Two interlaboratory tests, carried out at the international level in 1 982 and 1986 by ISO/TC 34/SC 11, in which 
20 laboratories [each of which c arried o ut t hree determinations o n each sample ( columns 2,3 an d 8 )] an d 
15 laboratories [each of which carried out three determinations on each sample (columns 4 to 7)] participated, gave 
the statistical results (evaluated in accordance with ISO 5725: 1986 1 ) [2]) shown in Table B.1. 

The results of interlaboratory tests on palm oil samples are given in Tables B.2 and B.3. 

Table B.1 — Statistical results 



1 


2 


3 


4 


5 


6 


7 


8 




Method A 


Method B 


Palm 

kernel 

oil 


Hydrogenated 
soyabean oil 


Cocoa 
butter 


Palm 
oil 


Hydrogenated 
coconut oil 


Hydrogenated 
palm oil 


Hydrogenated 
palm oil 


Number of laboratories 
retained after eliminating 
outliers 


18 


18 


14 


14 


13 


13 


18 


Mean (°C) 


27,6 


35,4 


31,4 


36,3 


37,1 


45,5 


47,5 


Standard deviation of 
repeatability, s r (°C) 

Coefficient of variation of 
repeatability (%) 

Repeatability limit, r 
(2,8s r ) °C) ( 


0,15 
0,5 
0,4 


0,14 
0,4 
0,4 


0,29 
0,9 
0,8 


0,35 
1,0 
1,0 


0,30 
0,8 
0,8 


0,13 
0,3 
0,4 


0,15 
0,3 
0,4 


Standard deviation of 
reproducibility, sr (°C) 

Coefficient of variation of 
reproducibility (%) 

Reproducibility limit, R 
(2,8 sr) °C) ( 


0,31 
1,1 
0,9 


0,75 
2,1 
2,1 


2,0 
6,4 
5,7 


2,5 
6,9 
7,1 


0,9 
2,5 
2,6 


0,5 
1,1 
1,4 


0,77 
1,7 
2,2 



1) ISO 5725:1986 (now withdrawn) was used to obtain the precision data. 
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Table B.2 — Comparison of methods using palm oil samples 







Slip point 


Samples 


MS 817:1989 
AOCS CC 3-25 a 


ISO 
Method A 


6321 

Method B 


Palm oil, RBD b 


1 
2 
3 
4 
5 


36,8 
35,3 
35,2 
36,6 
35,6 


38,2 
37,4 
37,7 
38,0 
37,5 


36,5 
35,5 
35,5 
36,5 
35,5 


Palm olein, RBD 


1 
2 
3 
4 
5 


22,3 
22,2 
22,5 
22,5 
22,3 


24,4 
24,4 
24,3 
24,2 
24,2 


25,5 
25,5 
25,5 
24,9 
24,9 


Palm stearin, RBD 


1 
2 
3 
4 
5 


51,6 
52,8 
46,0 
52,3 
51,0 


51,8 
51,8 
44,8 
52,8 
51,0 


51,5 
52,8 
45,0 
53,4 
51,5 


Crude palm oil 


1 
2 
3 
4 
5 


35,8 
35,3 
35,8 
35,0 
35,8 


35,6 
36,6 
36,4 
35,8 
36,8 




Crude palm kernel oil 


1 
2 
3 
4 
5 


27,8 
26,6 
26,7 
26,8 
27,0 


27,7 
27,8 
26,7 
26,7 
27,5 


27,6 
27,6 
27,0 
27,0 
27,4 


Palm kernel oil, RBD 


1 
2 
3 
4 
5 


27,8 
27,8 
27,7 
27,8 
27,6 


27,8 
27,6 
27,5 
27,2 
27,3 


28,2 
27,6 
28,0 
28,0 
27,8 


Palm kernel olein, RBD 


1 
2 
3 
4 
5 


26,2 
23,4 
23,5 
23,4 
24,6 


25,8 
23,3 
23,4 
23,4 
24,4 


26,0 
23,8 
23,8 
23,8 
24,5 


Palm kernel stearin, RBD 


1 
2 
3 
4 
5 


32,2 
32,2 
39,3 
33,3 
32,3 


32,2 
32,8 
38,5 
33,0 
33,6 


33,0 
33,0 
39,4 
33,2 
33,2 


a Malaysian Standard MS 817:1989 [5]. AOCS Official Method CC 3-25, Slip melting point AOCS standard open tube melting point (updated 
1992). 

b RBD: refined, bleached, deodorized. 
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Table B.3 — Statistical results for palm oil samples 





Palm oil 


Palm olein 


Palm stearin 


No. of laboratories retained after eliminating outliers 


10 


11 


11 


Mean (°C) 


37,4 


20,5 


52,1 


Standard deviation of repeatability, s r (°C) 
Coefficient of variation of repeatability (%) 
Repeatability limit, r (2,8 s r ) (°C) 


0,23 
0,6 
0,64 


0,15 
0,7 
0,42 


0,09 
0,2 
0,25 


Standard deviation of reproducibility, sr (°C) 
Coefficient of variation of reproducibility (%) 
Reproducibility limit, R (2,8 sr) (°C) 


0,78 
2,1 
2,2 


0,98 
4,8 
2,7 


0,54 
1,0 
1,5 
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Organization and Objectives 




The Ethiopian Standards Agency (ESA) is the national standards body of Ethiopia 
established in 2010 based on regulation No. 193/2010.ESA is established due to the 
restructuring of Quality and Standards Authority of Ethiopia (QSAE) which was 
established in 1970. 

ESA 's objectives are:- 

♦ Develop Ethiopian standards and establish a system that enable to 
check weather goods and services are in compliance with the 
required standards, 

♦ Facilitate the country's technology transfer through the use of 
standards, 

♦ Develop national standards for local products and services so as to 
make them competitive in the international market. 

Ethiopian Standards 

The Ethiopian Standards are developed by national technical committees which are 
composed of different stakeholders consisting of educational Institutions, research 
institutes, government organizations, certification, inspection, and testing 
organizations, regulatory bodies, consumer association etc. The requirements and/ 
or recommendations contained in Ethiopian Standards are consensus based that 
reflects the interest of the TC representatives and also of comments received from 
the public and other sources. Ethiopian Standards are approved by the National 
Standardization Council and are kept under continuous review after publication and 
updated regularly to take account of latest scientific and technological changes. 
Orders for all Ethiopian Standards, International Standard and ASTM standards, 
including electronic versions, should be addressed to the Documentation and 
Publication Team at the Head office and Branch (Liaisons) offices. A catalogue of 
Ethiopian Standards is also available freely and can be accessed in from our 
website. 

ESA has the copyright of all its publications. No part of these publications may be 
reproduced in any form without the prior permission in writing of ESA. 
International Involvement 

ESA, representing Ethiopia, is a member of the International Organization for 
Standardization (ISO), and Codex Alimentarius Commission (CODEX). It also 
maintains close working relations with the international Electro-technical 
Commission (IEC) and American Society for Testing and Materials (ASTM). It is a 
founding member of the African Regional Organization for standardization 
(ARSO). 
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